Mode of interaction between the HIV-1-neutralizing monoclonal antibody 2F5 and its epitope.
To determine the mechanism of interaction between the HIV-1 gp41-specific broadly neutralizing monoclonal antibody (mAb) 2F5, its epitope in the membrane proximal external region and a domain located in the fusion peptide proximal region in the N-terminal region of gp41. Knowledge of these interactions would be useful for the design of antigens used to induce 2F5-like antibodies. The binding and avidity of the mAb 2F5 were analyzed using enzyme-linked immunosorbent assays, epitope mapping and surface plasmon resonance analysis. Inhibition of virus neutralization by 2F5 was analyzed using peptides corresponding to the gp41 sequence. Using transmembrane envelope proteins of gammaretroviruses, we had previously induced neutralizing antibodies that recognize two epitopes, one located in the N-terminal part of the transmembrane protein (designated E1) and the other in the C-terminal membrane proximal external region (E2). The E2 epitope corresponds to the mAb 2F5/4E10 epitope in the gp41 of HIV and we have now identified a corresponding E1 domain in gp41. Although 2F5 did not bind directly to E1, the presence of E1 peptides increased the binding of 2F5 to peptides carrying its epitope. Neutralization of HIV-1 by 2F5 was inhibited more effectively by both gp41-derived peptides E1 and E2 together than with the peptide E2 alone. The interaction between the E1 and E2 domains of gp41 increased the efficacy of mAb 2F5 binding to its E2 epitope. Such an interaction may occur after gp41 folding into a six-helix bundle. Antigens containing both domains might be used to induce broadly neutralizing 2F5-like antibodies.